Abstract. We present a novel method for the fabrication of well-ordered, two-dimensional nanocluster arrays. The method is based on the confined nucleation of adatoms within the superstructure cells of periodic surface dislocation networks, which form in many heteroepitaxial systems. We show how quantitative understanding of adatom diffusion and heterogeneous nucleation on such surfaces can be obtained through kinetic Monte-Carlo simulations and discuss the potential of this approach.
During the last years, much effort has been devoted to the fabrication of nanostructures on semiconductor and metal surfaces. Research first focused on the variety of structures that could be produced, either by serial techniques such as atom manipulation with the tip of a scanning tunneling microscope (STM) [1] , or by parallel processes such as self-organized growth [2] [3] [4] [5] . Recently, the interest turned towards the problem of increasing homogeneity and spatial regularity of the nanostructure populations. The controlled deposition of size-selected clusters from the gas phase [6], e.g., produces nanostructures of nearly uniform dimensions. But, like the approach of self-organized growth, this method suffers from the statistics inherent in deposition and leads to largely uncorrelated spatial distributions. Improved lateral order was obtained by exploiting the spatial correlation of island nucleation in a sequence of island and spacer layers in semiconductor superlattices [7] . In a different approach, the preferred nucleation of Ni at the elbows of the Au(111) herringbone reconstruction resulted in ordered lines of islands [8] , which later could be explained with a site-specific exchange process for this specific system [9] .
In the present contribution we present a method to fabricate ordered arrays of equally spaced nanostructures that is of potential applicability in a large variety of systems. On substrates with a periodic arrangement of dislocations, regular superlattices of almost monodispersed islands can be created by self-organized growth. Due to mutual long range repulsions the dislocations arrange into highly ordered periodic patterns that can be transferred into nanostructure superlattices through heterogeneous nucleation. The mechanism imposing the inhomogeneous substrate structure on the nucleation and growth process a Corresponding author. e-mail: harald.brune@epfl.ch is the strong repulsion of dislocations towards diffusing adatoms. Here, we illustrate this method for Ag nucleation on the second monolayer (ML) of Ag on a Pt(111) substrate (see Fig. 1b ). The method, however, is of general importance as the required periodic substrates are provided by numerous epitaxial systems that show strain relief through dislocation formation. So far, besides the above mentioned Ag cluster arrays, we applied the method successfully to arrays of Co clusters on 2 ML of Cu on Pt(111) and Fe clusters on the same substrate [10] .
The experiments were performed with a variable temperature STM operating in UHV. The accessible temperature range for in situ measurements is 25-800 K [11] . Ag was evaporated from a Knudsen cell with a flux of 1.1 × 10 −3 ML/s. The STM images were taken at the deposition temperature, with the exception of Fig. 1a , which was taken at T = 300 K. Figure 1a shows the growth template, the equilibrium structure of the second monolayer of Ag on Pt(111). The lattice constant of Ag is 4.3% larger than the one of Pt. In the second Ag-monolayer, the compressive strain resulting from this lattice mismatch is relieved in a trigonal network of dislocations with a periodicity of 25 atoms [12] . The dislocations form transitions from fcc to hcp stacking. In contrast to comparable reconstructions, where dislocations run parallel, here the dislocations cross each other allowing for isotropic strain relief on a small length scale. Larger areas of the energetically favored fcc stacking with respect to hcp stacking areas are achieved by displacing one class of domain walls by an offset δ (inset Fig. 1a ) relative to the crossing point of the two others. This results in a pattern with trigonal symmetry. Each unit cell shows a large quasi hexagon with fcc stacking and two triangles of different size with hcp stacking; for details of this strain relief pattern the reader is referred to [12] . Ag nucleation onto this network at low temperature leads to a high density of islands (Fig. 2a) . Only a few of these islands are located near the dislocations. This implies that dislocations constitute repulsive barriers towards diffusing adatoms. With increasing temperature, the island density approaches a stationary value between 100 K to 130 K, where exactly one island forms per network unit cell (see Figs. 1b and 2b) . All of the islands nucleate within the distorted hexagons. This implies preferential binding to 
